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^'Loi, \\0 11 " X* 16 com P° s ^ on °^ c' 3 " 11 !» wherein the surface stabilizer is present in an 

amount of aboutM)001 to about 99.999% (w/w) based on the total weight of the composition. 

12. The composition of claim l f wherein the composition adsorbs to a biological 
5 surface selected from tire group-consisting of an insect, teeth, bone, nails, chitin, feathers, 

scales, mucous, skin, hairv^nd plant tissue. 

13. The composition of claim 1 in a dry powder form. 

10 14. A stable bioadhesive nanoparticulate composition which adsorbs to a 

l«% biological surface and which comprises: 

! S* (a) active agent particles in a crystalline state, wherein the active agent particles 

Kb* 

4= have an effective average particle size of less than about 4000 nm; and 

CO 

(b) adsorbed to the surface thereof at least one cationic surface stabilizer selected 

i 

18 

Ui, 

ru 

l) wherein the nonpolymeric compound is not benzalkonium chloride. 



% from the group consisting of a polymer, a biopolymer, a polysaccharide, a 

cellulosic, an alginate, a phospholipid, and a nonpolymeric compound, 



VI 

r 15. The composition of claim 14 having benzalkonium chloride as a secondary 

20 surface stabilizer. 

16. The composition of claim 1 4, wherein the surface stabilizer is selected from 
the group consisting of polymethylmethacrylate trimethylammonium bromide, 
polyvinylpyrrolidone-2-dimethylaminoethyl methacrylate dimethyl sulfate, and 

25 hexadecyltrimethyl ammonium bromide. 

17. The composition of claim 14, wherein the active agent is selected from the 
group consisting of a poorly water-soluble active agent and a water-soluble active agent. 

30 18. The composition of claim 14, wherein the active agent is selected from the 

group consisting of a drug, vitamin, herb, cosmetic agent, coloring agent, flavor agent, 
fragrance agent, sunscreen, moisturizer, deodorant, food product, hair conditioner agent, hair 
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dye, hair spray agent, hair cosmetic agent, hair cleanser agent, depilatory agent, insecticide, 
fertilizer, pesticide, herbicide, germicide, and plant growth regulating agent. 

19. The composition of claim 18, wherein the drug is selected from the group 
5 consisting of proteins, peptides, nutriceuticals, anti-obesity agents, corticosteroids, elastase 
inhibitors, analgesics, anti-fungals, oncology therapies, anti-emetics, analgesics, 
cardiovascular agents, anti-inflammatory agents, anthelmintics, anti-arrhythmic agents, 
antibiotics, anticoagulants, antidepressants, antidiabetic agents, antiepileptics, antihistamines, 
antihypertensive agents, antimuscarinic agents, antimycobacterial agents, antineoplastic 
10 agents, immunosuppressants, antithyroid agents, antiviral agents, anxiolytic sedatives, 
astringents, beta-adrenoceptor blocking agents, blood products and substitutes, cardiac 
□ inotropic agents, contrast media, cough suppressants, diagnostic agents, diagnostic imaging 

a 

j; agents, diuretics, dopaminergics, haemostatics, immunological agents, lipid regulating agents, 

muscle relaxants, parasympathomimetics, parathyroid calcitonin and biphosphonates, 
! $5 prostaglandins, radio- pharmaceuticals, sex hormones, anti-allergic agents, stimulants and 



12 



M anoretics, sympathomimetics, thyroid agents, vasodilators, xanthines, acne medication, alpha- 
□ hydroxy formulations, cystic-fibrosis therapies, asthma therapies, emphysema therapies, 
respiratory distress syndrome therapies, chronic bronchitis therapies, chronic obstructive 

t.-i 

h ob pulmonary disease therapies, organ-transplant rejection therapies, therapies for tuberculosis 
20 and other infections of the lung, and respiratory illness therapies associated with acquired 
immune deficiency syndrome. 

20. The composition of claim 14, wherein the composition is formulated for 
administration selected from the group consisting of vaginal, ocular, nasal, buccal, oral, 

25 colonic, topical, and subcutaneous administration. 

2 1 . The composition of claim 1 4, wherein the effective average particle size of the 
agent particles is selected from the group consisting of less than about 3500 nm, less than 
about 3000 nm, less than about 2500 nm, less than about 2000 nm, less than about 1500 nm, 

30 less than about 1000 nm, less than about 800 nm, less than about 700 nm, less than about 600 
nm, less than about 400 nm, less than about 300 nm, less than about 250 nm, less than about 
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200 run, less than about 100 run, and less than about 50 nm. 



22. The composition of claim 14, wherein the composition further comprises one 
or more pharmaceutically acceptable excipients. 

5 

23. The composition of claim 14, wherein the pa rticles are present in an amount of 
about 99.99 to 0.01 (w/w) based on the total weight of the composition. 

24. The composition of claim 14, wherein the surfj^ce^tabilizer is present in an 

10 amount of about 0.001 to about 99.999% (w/w) based on the total weight of the composition. 



:««* 



3 25. The composition of claim 14, wherein the composition adsorbs to a biological 

!B p surface selected from the group consisting of an insect, teeth, bone, nails, chitin, feathers, 

*' scales, mucous, skin, hair, and plant tissue. 

inn J 



ru 



25 



26. The composition of claim 14 in a dry powder form. 



,2 27. A stable bioadhesive nanoparticulate composition comprising: s 

Us* 

!»» (a) poorly water-soluble active agent particles which are in a liquid state at or 

20 near room temperature; and 

(b) adsorbed to the surface thereof at least one cationic surface stabilizer, 
wherein: (i) the active agent particles are dispersed in a liquid medium in which they are 
poorly soluble; (ii) the active agent particles have an effective average particle size of less 
than about 4000 nm; and (iii) the nanoparticulate composition adsorbs to a biological surface. 



28. The composition of claim 27, wherein the dispersion medium is water. 



29. The composition of claim 27, wherein the active agent is selected from the 
group consisting of a drug, vitamin, herb, cosmetic agent, coloring agent, flavor agent, 
30 fragrance agent, sunscreen, moisturizer, deodorant, food product, hair conditioner agent, hair 
dye, hair spray agent, hair cosmetic agent, hair cleanser agent, depilatory agent, insecticide, 
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fertilizer, pesticide, herbicide, germicide, and plant growth regulating agent. 

30. The composition of claim 29, wherein the drug is selected from the group 
consisting of proteins, peptides, nutriceuticals, anti-obesity agents, elastase inhibitors, 

5 analgesics, anti-fiingals, oncology therapies, anti-emetics, analgesics, cardiovascular agents, 
anti-inflammatory agents, anthelmintics, anti-arrhythmic agents, antibiotics, anticoagulants, 
antidepressants, antidiabetic agents, antiepileptics, antihistamines, antihypertensive agents, 
antimuscarinic agents, antimycobacterial agents, antineoplastic agents, immunosuppressants, 
antithyroid agents, antiviral agents, anxiolytic sedatives, astringents, beta-adrenoceptor 
10 blocking agents, blood products and substitutes, cardiac inotropic agents, contrast media, 
!» corticosteroids, cough suppressants, diagnostic agents, diagnostic imaging agents, diuretics, 

• ; se* 

Q dopaminergics, haemostatics, immunological agents, lipid regulating agents, muscle 

..R relaxants, parasympathomimetics, parathyroid calcitonin and biphosphonates, prostaglandins, 

CO 

i«j radio- pharmaceuticals, sex hormones, anti-allergic agents, stimulants and anoretics, 

"i f 5 sympathomimetics, thyroid agents, vasodilators, xanthines, cystic-fibrosis therapies, asthma 

I™ therapies, emphysema therapies, respiratory distress syndrome therapies, chronic bronchitis 

□ therapies, chronic obstructive pulmonary disease therapies, organ-transplant rejection 

'si 

, J therapies, therapies for tuberculosis and other infections of the lung, and respiratory illness 

^ therapies associated with acquired immune deficiency syndrome. 

20 

31 . The composition of claim 27, wherein the composition is formulated for 
administration selected from the group consisting of vaginal, ocular, nasal, buccal, oral, 
colonic, topical, and subcutaneous administration. 

25 32. The composition of claim 27, wherein the at least one cationic surface 

stabilizer is selected from the group consisting of a polymer, a biopolymer, a polysaccharide, 
a cellulosic, an alginate, a nonpolymeric compound, and a phospholipid. 

33. The composition of claim 27, wherein the surface stabilizer is selected from 
the group consisting of benzalkonium chloride, polymethylmethacrylate trimethylammonium 
30 bromide, polyvinylpyrrolidone-2-dimethylaminoethyl methacrylate dimethyl sulfate, and 
hexadecyltrimethyl ammonium bromide. 
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34. The composition of claim 27, wherein the effective average particle size of the 
agent particles is selected from the group consisting of less than about 3500 nm, less than 
3000 nm less than 2500 nm, less than 2000 nm, less than about 1500 nm, less than about 
1000 nm, less than about 800 nm, less than about 700 nm, less than about 600 nm, less than 
about 400 nm, less than about 300 nm, less than about 250 nm, less than about 200 nm, less 
than about 100 nm, and less than about 50 nm. 

35. The composition of claim 27, wherein the composition further comprises one 
or more pharmaceutically acceptable excipients. 

36. The composition of claim 27, wherein the particles are present in an amount of 
about 99.99 to 0.01% (w/w) based on the total weight of the composition. 



37. The composition of claim 27, wherein the surface stabilizer is present in an 
V5 amount of about 0.001 to about 99.999% (w/w). 



ru 

□ 38. The composition of claim 27, wherein the composition adsorbs to a biological 



surface selected from the group consisting of an insect, teeth, bone, nails, chitin, feathers, 
scales, mucous, skin, hair, and plant tissue. 



39. A stable bioadhesive nanoparticulate composition comprising: 

(a) water-soluble active agent particles which are in a liquid state at or near 
room temperature; and 

(b) adsorbed to the surface thereof at least one cationic surface stabilizer, 

25 wherein: (i) the active agent particles are dispersed in a liquid medium in which they are 
poorly soluble; (ii) the active agent particles have an effective average particle size of less 
than about 4000 nm; and (iii) the nanoparticulate composition adsorbs to a biological surface. 

40. The composition of claim 39, wherein the dispersion medium is selected from 
30 the group consisting of mineral oil, vegetable oils, and a hydrocarbon. 



002.253894.2 



-53- 



o 



Attorney Docket No. 0293 1 8-0478 

41. The composition of claim 39, wherein the active agent is selected from the 
group consisting of a drug, vitamin, herb, cosmetic agent, coloring agent, flavor agent, 
fragrance agent, sunscreen, moisturizer, deodorant, food product, hair conditioner agent, hair 
dye, hair spray agent, hair cosmetic agent, hair cleanser agent, depilatory agent, insecticide, 

5 fertilizer, pesticide, herbicide, germicide, and plant growth regulating agent. 

42. The composition of claim 41, wherein the drug is selected from the group 
consisting of proteins, peptides, nutriceuticals, anti-obesity agents, elastase inhibitors, 
analgesics, anti-fungals, oncology therapies, anti-emetics, analgesics, cardiovascular agents, 

10 anti-inflammatory agents, anthelmintics, anti-airhythmic agents, antibiotics, anticoagulants, 
antidepressants, antidiabetic agents, antiepileptics, antihistamines, antihypertensive agents, 
antimuscarinic agents, antimycobacterial agents, antineoplastic agents, immunosuppressants, 
Hi antithyroid agents, antiviral agents, anxiolytic sedatives, astringents, beta-adrenoceptor 

CO blocking agents, blood products and substitutes, cardiac inotropic agents, contrast media, 

□ 

\f 5 corticosteroids, cough suppressants, diagnostic agents, diagnostic imaging agents, diuretics, 

dopaminergics, haemostatics, immunological agents, lipid regulating agents, muscle 
|1* relaxants, parasympathomimetics, parathyroid calcitonin and biphosphonates, prostaglandins, 
Si radio- pharmaceuticals, sex hormones, anti-allergic agents, stimulants and anoretics, 

.3=1 

sympathomimetics, thyroid agents, vasodilators, xanthines, cystic-fibrosis therapies, asthma 
20 therapies, emphysema therapies, respiratory distress syndrome therapies, chronic bronchitis 
therapies, chronic obstructive pulmonary disease therapies, organ-transplant rejection 
therapies, therapies for tuberculosis and other infections of the lung, and respiratory illness 
therapies associated with acquired immune deficiency syndrome. 

25 43. The composition of claim 39, wherein the composition is formulated for 

administration selected from the group consisting of vaginal, ocular, nasal, buccal, oral, 
colonic, topical, and subcutaneous administration. 

44. The composition of claim 39, wherein the at least one cationic surface 
30 stabilizer is selected from the group consisting of a polymer, a biopolymer, a polysaccharide, 
a cellulosic, an alginate, a nonpolymeric compound, and a phospholipid. 
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45. The composition of claim 39, wherein the surface stabilizer is selected from 
the group consisting of benzalkonium chloride, polymethylmethacrylate trimethylammonium 
bromide, polyvinyIpyrrolidone-2-dimethylaminoethyl methacrylate dimethyl sulfate, and 
hexadecyltrimethyl ammonium bromide. 

5 

46. The composition of claim 39, wherein the effective average particle size of the 
agent particles is selected from the group consisting of less than about 3S00 nm, less than 
about 3000 nm, less than about 2500 nm, less than about 2000 nm less than about 1500 nm, 
less than about 1000 nm, less than about 800 nm, less than about 700 nm, less than about 600 

10 nm, less than about 400 nm, less than about 300 nm, less than about 250 nm, less than about 
200 nm, less than about 1 00 nm, and less than about 50 nm. 



i"l 
■caw 



! ":f 47. The composition of claim 39, wherein the composition further comprises one 

CO or more pharmaceutical^ acceptable excipients. 

□ 

48. The composition of claim 39, wherein the active agent particles are present in 

5 }j an amount of about 99.99 to 0.01% (w/w), 

\j 

j"! 49. The composition of claim 39, wherein the surface stabilizer is present in an 

20 amount of about 0.00 1 to about 99.999% (w/w). 



50. The composition of claim 39, wherein the biological surface is selected from 
the group consisting of an insect, teeth, bone, nails, chitin, feathers, scales, mucous, skin, hair, 
and plant tissue. 



25 



51. A stable bioadhesive nanoparticulate composition comprising: 

(a) active agent dissolved or dispersed in liquid droplets of a poorly water-soluble 
liquid and 

(b) adsorbed to the surface of the liquid droplets at least one cationic surface 
30 stabilizer, 

wherein: (i) the liquid droplets comprising active agent are dispersed in a liquid medium in 
which they are poorly soluble; (ii) the liquid droplets comprising active agent have an 
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effective average particle size of less than about 4000 nm; and (iii) the nanoparticulate 
composition adsorbs to a biological surface. 

52. The composition of claim 51 , wherein the poorly water-soluble liquid in which 
5 the active agent is dissolved is selected from the group consisting of mineral oil, vegetable 
oils, and a hydrocarbon. 



53. The composition of claim 51, wherein the liquid droplets comprising active 
agent are dispersed in water. 

10 

54. The composition of claim 51 , wherein the active agent is selected from the 

□ 

q group consisting of a drug, vitamin, herb, cosmetic agent, coloring agent, flavor agent, 
"'11 fragrance agent, sunscreen, moisturizer, deodorant, food product, hair conditioner agent, hair 
SJ dye, hair spray agent, hair cosmetic agent, hair cleanser agent, depilatory agent, insecticide, 
IS fertilizer, pesticide, herbicide, germicide, and plant growth regulating agent. 

j i; 55. The composition of claim 51, wherein the drug is selected from the group 

consisting of proteins, peptides, nutriceuticals, anti-obesity agents, elastase inhibitors, 
analgesics, anti-fungals, oncology therapies, anti-emetics, analgesics, cardiovascular agents, 

20 anti-inflammatory agents, anthelmintics, anti-arrhythmic agents, antibiotics, anticoagulants, 
antidepressants, antidiabetic agents, antiepileptics, antihistamines, antihypertensive agents, 
antimuscarinic agents, antimycobacterial agents, antineoplastic agents, immunosuppressants, 
antithyroid agents, antiviral agents, anxiolytic sedatives, astringents, beta-adrenoceptor 
blocking agents, blood products and substitutes, cardiac inotropic agents, contrast media, 

25 corticosteroids, cough suppressants, diagnostic agents, diagnostic imaging agents, diuretics, 
dopaminergics, haemostatics, immunological agents, lipid regulating agents, muscle 
relaxants, parasympathomimetics, parathyroid calcitonin and biphosphonates, prostaglandins, 
radio- pharmaceuticals, sex hormones, anti-allergic agents, stimulants and anoretics, 
sympathomimetics, thyroid agents, vasodilators, xanthines, cystic-fibrosis therapies, asthma 

30 therapies, emphysema therapies, respiratory distress syndrome therapies, chronic bronchitis 
therapies, chronic obstructive pulmonary disease therapies, organ-transplant rejection 
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therapies, therapies for tuberculosis and other infections of the lung, and respiratory illness 
therapies associated with acquired immune deficiency syndrome. 

56. The composition of claim 51, wherein the composition is formulated for 
5 administration selected from the group consisting of vaginal, ocular, nasal, buccal, oral, 
colonic, topical, and subcutaneous administration. 



57. The composition of claim 5 1 , wherein the at least one cationic surface 
stabilizer is selected from the group consisting of a polymer, a biopoiymer, a polysaccharide, 
10 a cellulosic, an alginate, a nonpolymeric compound, and a phospholipid. 

□ 58. The composition of claim 51, wherein the surface stabilizer is selected from 
!«j the group consisting of benzalkonium chloride, polymethylmethacrylate trimethylammonium 
J bromide, polyvinylpyrrolidone-2-dimethylaminoethyl methacrylate dimethyl sulfate, and 

□ hexadecyltrimethyl ammonium bromide. 

Is 

ru 



59. The composition of claim 51, wherein the effective average particle size of the 



? =« liquid droplets comprising active agent is selected from the group consisting of less than 
□ about 3500 nm, less than about 3000 nm, less than about 2500 nm, less than about 2000 nm 

less than about 1500 nm, less than about 1000 nm, less than about 800 nm, less than about 
20 700 nm, less than about 600 nm, less than about 400 nm, less than about 300 nm, less than 

about 250 nm, less than about 200 nm, less than about 100 nm, and less than about 50 nm. 

60. The composition of claim 51, wherein the composition further comprises one 
or more pharmaceutically acceptable excipients. 

25 

6 1 . The composition of claim 5 1 , wherein the active agent particles are present in 
an amount of about 99.99 to 0.01% (w/w). 

62. The composition of claim 51, wherein the surface stabilizer is present in an 
30 amount of about 0.001 to about 99.999% (w/w). 



002.253894.2 



-57- 



Attorney Docket No. 0293 18-0478 



63. The composition of claim 51, wherein the biological surface is selected from 
the group consisting of an insect, teeth, bone, nails, chitin, feathers, scales, mucous, skin, hair, 
and plant tissue. 

5 64. A stable bioadhesive nanoparticulate composition comprising: 

(a) active agent dissolved or dispersed in liquid droplets of a water-soluble liquid; 

and 

(b) adsorbed to the surface of the liquid droplets at least one cationic surface 
stabilizer, 

10 wherein: (i) the liquid droplets comprising active agent are dispersed in a liquid medium in 

which they are poorly soluble; (ii) the liquid droplets comprising active agent have an 
!sj effective average particle size of less than about 4000 nm; and (iii) the nanoparticulate 
: ;P composition adsorbs to a biological surface. 

a 

J5 65. The composition of claim 64, wherein the poorly water-soluble liquid in which 

jtj j the active agent is dissolved is water. 

Q 

q 66. The composition of claim 64, wherein the liquid droplets comprising active 

agent are dispersed in a liquid medium selected from the group consisting of mineral oil, 

20 vegetable oils, and a hydrocarbon. 

67. The composition of claim 64, wherein the active agent is selected from the 
group consisting of a drug, vitamin, herb, cosmetic agent, coloring agent, flavor agent, 
fragrance agent, sunscreen, moisturizer, deodorant, food product, hair conditioner agent, hair 

25 dye, hair spray agent, hair cosmetic agent, hair cleanser agent, depilatory agent, insecticide, 
fertilizer, pesticide, herbicide, germicide, and plant growth regulating agent. 

68. The composition of claim 64, wherein the drug is selected from the group 
consisting of proteins, peptides, nutriceuticals, anti-obesity agents, elastase inhibitors, 

30 analgesics, anti-fungals, oncology therapies, anti-emetics, analgesics, cardiovascular agents, 
anti-inflammatory agents, anthelmintics, anti-arrhythmic agents, antibiotics, anticoagulants, 
antidepressants, antidiabetic agents, antiepileptics, antihistamines, antihypertensive agents, 
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antimuscarinic agents, antimycobacterial agents, antineoplastic agents, immunosuppressants, 
antithyroid agents, antiviral-agents, anxiolytic sedatives, astringents, beta-adrenoceptor 
blocking agents, blood products and substitutes, cardiac inotropic agents, contrast media, 
corticosteroids, cough suppressants, diagnostic agents, diagnostic imaging agents, diuretics, 
5 dopaminergics, haemostatics, immunological agents, lipid regulating agents, muscle 

relaxants, parasympathomimetics, parathyroid calcitonin and biphosphonates, prostaglandins, 
radio- pharmaceuticals, sex hormones, anti-allergic agents, stimulants and anoretics, 
sympathomimetics, thyroid agents, vasodilators, xanthines, cystic-fibrosis therapies, asthma 
therapies, emphysema therapies, respiratory distress syndrome therapies, chronic bronchitis 
10 therapies, chronic obstructive pulmonary disease therapies, organ-transplant rejection 
i»- therapies, therapies for tuberculosis and other infections of the lung, and respiratory illness 

i«5 therapies associated with acquired immune deficiency syndrome. 

O 

es 
'+• 

ji| 69. The composition of claim 64, wherein the composition is formulated for 

#5 administration selected from the group consisting of vaginal, ocular, nasal, buccal, oral, 
j Boil colonic, topical, and subcutaneous administration. 

ru 

Q 

"'"4 70. The composition of claim 64, wherein the at least one cationic surface 

a 

|,.& stabilizer is selected from the group consisting of a polymer, a biopolymer, a polysaccharide, 
20 a cellulosic, an alginate, a nonpolymeric compound, and a phospholipid. 

7 1 . The composition of claim 64, wherein the surface stabilizer is selected from 
the group consisting of benzalkonium chloride, polymethylmethacrylate trimethylammonium 
bromide, polyvinylpyrrolidone-2-dimethylaminoethyl methacrylate dimethyl sulfate, and 
hexadecyltrimethyl ammonium bromide. 

25 

72. The composition of claim 64, wherein the effective average particle size of the 
liquid droplets comprising active agent is selected from the group consisting of less than 
about 3500 nm, less than about 3000 nm, less than about 2500 nm, less than about 2000 ran 
less than about 1500 nm, less than about 1000 nm, less than about 800 nm, less than about 

30 700 nm, less than about 600 nm, less than about 400 nm, less than about 300 nm, less than 
about 250 nm, less than about 200 nm, less than about 100 nm, and less than about 50 nm. 
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73. The composition of claim 64, wherein the composition further comprises one 
or more phannaceutically acceptable excipients. 

74. The composition of claim 64, wherein the active agent particles are present in 
5 an amount of about 99.99 to 0.01% (w/w). 

75. The composition of claim 64, wherein the surface stabilizer is present in an 
amount of about 0.001 to about 99.999% (w/w). 



10 
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76. The composition of claim 64, wherein the biological surface is selected from 
the group consisting of an insect, teeth, bone, nails, chitin, feathers, scales, mucous, skin, hair, 
and plant tissue. 




IX A method of preparing a stable bioadhesive n^noparticulate composition 
comprisii g contacting an active agent particle with at le^si one cationi£ surface stabilizer for 
a time anc under conditions sufficient for the cation^ surface stabili^&r to ad sorb to the 
surface oi the particle to form a stable nanopartipulate composition, therein: 

(a) the active agent particles hav^an average particle s^ze of less than 
about 4000 nm; 

the active agent particle^ are in a semi-crystallin^state, 
state, a mixture of #ystalline and semi-crystallijie, a mixture 
crystalline and amorphous, or a mixture of crystalline, semi-crystalline, and/ 
amorphous; qnd 

the nanop^ticulate composition adsorbs to 

78 . 1 The m6thod of claim 77 comprising reducing the particle size of the active 
agent by a mfethod /elected from the group consisting of yet milling, contjpolled precipitation, 
and homogemzation. 



30 79. /\ The method of claim 77, wherein the effective average particle size of the 

active agent particles is selected from the group consisting of less than about 3500 nm, less 
than about 3000 nm, less than about 2500 nm, less thankbou/2000 nm less than about 1500 
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nra, less than about lOjZfo nm, less/ than about 800 nm, less than about 700 nm, less/than about 
600 nm, less than ab/6ut 400- nm, less than about 300 nm, less than abou/250 nm, /ess than 
about 200 nm, less/than about lQfO nm, and less than about 50 nm. 



10 
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80. A method of preparing a stable bioadhesive nanoriarticulate composition 
compnsmg contacting an active agent particle with at least onp cationic surface stabilizer for 
a time and ujider conditions sufficient for the cationic surface stabilizer to adsorb to the 
surface of t|ie particle to form i stable nanop articulate con^position, wherein: 

(a)/ the active ageni particles have an averag^/particle size of less tfian 
about 4000 nm 

particles are crystalline; 

cationic surface stabilizer is selected from the iroup consisting 
polysaccharide, a cpllulosic, an alginate, a phospholipid, and a 
c compound is not benzall onium chloride. 



the active agent 
the at least one 
of a polyAier, a biopolymer, a 



(b 
(b) 



nonpolyijieric compound, whpein the nonpol 

8 1 . The method of claim 80 comprising reducing the particle size o|f the active 
agent by a method selected frc m the group consisting of wet milling, controlled precipitation, 
and hojfnogenization. 

82. The method of Alaim 80, wherein the effective average particle siie of the 
active agent particles is selected from the gyoup consisting of less than about 3500 nm, less 
than about 3000 nm, less than about 2500 ljbm, less than about 2000 nm less than dfbout 1500 
nm, less than about 1000 nm, less than abdut 800 nm, less than about 700 nm, les& than about 



600 nm\ less than about 400 nm, less than 



25 about 20u nm, less than about lOQnm, an i less than about 50 nm 



about 300 nm, less than about 250 nm, less than 
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83. 

comprising: 
(a) 

(b) 

agent; and 
(c 



Attorney 

methoi of preparing a stable bioad^sive nanoparticulate compositic 

f combining active agent particles, Which are in a liquid state at or nea/ room 
temperature, with an emulsifying agent ana a liquid non-solvent; 
emulsifying the resultant mixture to produce an emulsion of droplefs of active 



adding 



active agent droplets 



at least one cationic surface stabilizer for a time and widen conditions 
sufficient /for the catiolnic surface stabilizer to adsorb to the surface of the active/agent liquid 
droplets <p form a stat Ac nanoparticulate composition, 

erein: (i) the active agent dropljtts are insoluble within said non-solvent; (ii) the 
lave an effective average particle : 



(iii) the nanoparticulate composition adsorbs to a biolo peal surface. 



usir g 



84. The 
accomplished by 

shear mixer, a rotor-sltator type devicef, and a Microflui 



size of less than about 4000 nm;and 



m|ethod of claim 83/ wherein said e nulsification of the agent particles is 
a device selected from the grou > consisting of a home genizer, a high- 

izer®. 



85. The m 5thod of claim 83, wherein said at least one cationic 
added to the mixture of active agent/ particles, emulsifying agent, and liquid 



surface 



20 to ei nulsification. 



stabilizer is 
i ion-solvent prior 



86. The method of claiJn 83, wherein said at le^st one cationic su face stabilizer is 
add sd to the mixture oq active agepit particles, emulsifying i[gent, and liquid iion-solvent 
dur ng emulsification. 

87. A metho^ of prep|aring a stable bioadhesive nanoparticulate Composition 
comjprising: 

! (a) dissolving or dispersing active agent in a liquid ipd combii^ng with an 
emulsifying agent and a liquid non-solvent; 



(b) emulsifying the 



and 



(c) adding at least 
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resultant mixture to produce an emulsion ( 



f liquid droplets; 



Dne cationic surface stabilizer for a. time an 1 under conditions 
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iie liquid droplets of the 



sufficient for the cationic surface stabilizer to adsorb to the surface of the active agent 
emulsion droplets trf form d-stable nanoparticulate composition, 
wherein: p) the act ve agent is dissolved or dispersed in 
emulsion; (ii) ttyfe liquid droplets comprising said actiyfe agent halve an effective average 
particle size o^ess than abaut 4000 nm; and (iii) the^ianopartici ilate composition adsorbs to 
a biological stirlace. 

88. / The method of claim 87, wherein siid emulsification of the agent particles is 
accomplished by using a device selected from the/group consist ng of a homogenizer, a high- 
shear mixed, a rotor-stator type device, and a Microfluidizer* 



89./ The method 
added to tne mixture 
to emulsification. 



of claim 87, wherein said at least oni cationic surface stabilizer is 
of active agent particles, emulsifying agent! and liquid non-solvent prior 



91. A method for 
competitions comprising: 
(a) reducing the 



,(b) 
c) 
d) 



solvent; 
removing the 



9jt). The method jof claim 87, wherein said at least one fcationic surface stabilizer is 
added to the mixture of active agent particles J emulsifying agent, And liquid non-solvent 

during pmulsification. 

/ 



preparing aqueous dispersions of bioadhesive nanoparticulate 
)article size of a| water-soluble active agent in a liquid non- 



ion-solvent; 



encapsulating pe water-soluble active agent in a water-Insoluble coating; 
dispersing the pncapsulated yater-soluble active agent an aqueous medium, 
and; 

(e) adding at least Ane cationic Surface stabilizer to the aquec us medium such that 

at least one cationic surface (stabilizer is adsorbed to the surface of the 
\ \ l 

encapsulated active agent particles; 

wherein: (i) the active agent partfcles have an effective average particle size of less 
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than about 4000 npi^and (ii) the nanoparticulate composition adsorbs to analogical surface. 



92./ The method ofcclaim 91, wherein'said size reduction/of the active age 



particles4s accomplished J?y a metho 
5 contrizflled precipilatio 
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selected from the group consisting of wet milling and 



93. A method of applying a nanoparticulate formulation to a biological surface 
comprising administering to the biological surface in need of such application a formulation 
comprising: 

(a) active agent particles in a semi-crystalline state, an amorphous 
state, a mixture of crystalline and semi-crystalline, a mixture of 
crystalline and amorphous, or a mixture of crystalline, semi-crystalline, and 
amorphous; and 

(b) adsorbed to the surface thereof at least one cationic surface stabilizer, 
wherein the active agent particles have an effective average particle size of less than about 
4000 run, and wherein the nanoparticulate composition adsorbs to the biological surface, 

94. The method of claim 93, wherein the biological surface is selected from the 
group consisting of an insect, teeth, bone, nails, chitin, feathers, scales, mucous, skin, hair, 
and plant tissue. 



25 



95. A method of applying a nanoparticulate formulation to a biological surface 
comprising administering to the biological surface in need of such application formulation 
comprising: 

(a) active agent particles in a crystalline state; and 

(b) adsorbed to the surface thereof at least one cationic surface stabilizer selected 
from the group consisting of a polymer, a biopolymer, a polysaccharide, a cellulosic, an 
alginate, a phospholipid, and a nonpolymeric compound, wherein the nonpolymeric 
compound is not benzalkonium chloride. 
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96. The method of claims 95, wherein the biological surface is selected from the 
group consisting of an insect, teeth, bone, nails, chitin, feathers, scales, mucous, skin, hair, 
and plant tissue. 

5 97. A method of applying a nanoparticulate formulation to plant tissue comprising 

administering to the plant tissue in need of such application a formulation comprising: 

(a) agriculturally active agent particles; and 

(b) adsorbed to the surface thereof at least one cationic surface stabilizer, 

(c) wherein the active agent particles have an effective average particle size of less 
10 than about 4000 nm, and wherein the nanoparticulate composition adsorbs to the plant tissue. 
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